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DISPLAY APPARATUS, DISPLAY METHOD
AND PROGRAM

TECHNICAL FIELD

The present invention relates to a display apparatus, a
display method and a program for displaying information.

BACKGROUND ART

Currently, services for notifying users of various informa-
tion are provided in a display terminal such as a mobile phone
or a personal computer by displaying on a desktop various
information items acquired via the Internet or various data
within a mobile terminal. For example, there are services and
techniques that notify users of various information items by
displaying the information items on a desktop screen, for
example, a RSS reader for displaying information on the
Internet such as news releases, blogs etc. or a widget for
displaying weather information, stock information or others.

FIG. 1 is a schematic view for illustrating an image gen-
eration operation in a conventional mobile terminal. As illus-
trated in FIG. 1, the conventional mobile terminal periodi-
cally receives various information items from distribution
servers of information distribution companies. Such distribu-
tion information items may typically include weather infor-
mation, news, stock information, event information, traffic
information and so on. The mobile terminal executes notifi-
cation applications corresponding to the various information
items and generates images to be displayed on the mobile
terminal based on the received distribution information items
and internal information stored in the mobile terminal. The
generated images are displayed on a screen of a display
device for the individual notification applications as illus-
trated in FIG. 1.

SUMMARY OF INVENTION
Problem to be Solved by the Invention

However, the information is mainly displayed in texts, and
there are some problems in that it is difficult to display suffi-
cient amounts of information due to a limited display area and
alimited character size or if there are many characters, it takes
more time for a user to read the information.

In order to address the problems, one object of the present
invention is to provide a technique for displaying various
information items in easily recognizable form for the user.

Means for Solving the Problem

In order to overcome the above object, one aspect of the
present invention relates to a display apparatus communica-
tively connected to a distribution apparatus, comprising: an
information storage unit configured to store one or more
information contents of external information distributed from
the distribution apparatus and/or internal information of the
display apparatus, an icon associated with each of the infor-
mation contents and a placement area for placing the icon; a
template storage unit configured to store one or more tem-
plates having one or more placement areas for placing icons;
a display icon determination unit configured to determine
which of the information contents and the icons from the
information storage unit are to be displayed and select from
the template storage unit a template where the determined
information contents and icons are displayable; and an image
generation and display unit configured to generate and dis-
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2

play an image to be displayed by embedding the determined
iconin a placement area of the selected template correspond-
ing to a placement area associated with the determined icon.

Advantage of the Invention

According to the present invention, it is possible to provide
the technique for displaying various information items in
easily recognizable form for the user.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram for illustrating an image
generation operation in a conventional mobile terminal;

FIG. 2 is a schematic diagram for illustrating an image
generation operation in a mobile apparatus according to the
present invention;

FIG. 3 is a block diagram for illustrating a mobile terminal
according to one embodiment of the present invention;

FIG. 4 illustrates an exemplary management form of vari-
ous information items managed in an information storage
unit;

FIG. 5 is a flow diagram for illustrating an image genera-
tion operation according to one embodiment of the present
invention;

FIG. 6 is a flow diagram for illustrating an operation for
determining which information item is to be displayed
according to one embodiment of the present invention;

FIG. 7 is a schematic diagram of an operation for embed-
ding information items in a template according to one
embodiment of the present invention;

FIG. 81s a schematic diagram of an icon aggregation opera-
tion according to one embodiment of the present invention;

FIG. 9 is a flow diagram for illustrating an image genera-
tion operation according to another embodiment of the
present invention; and

FIG. 10 is a schematic diagram of an image selection
operation according to one embodiment of the present inven-
tion.

EMBODIMENTS FOR CARRYING OUT THE
INVENTION

Embodiments of the present invention are described below
with reference to drawings.

FIG. 2 is a schematic diagram for illustrating an image
generation operation in a mobile apparatus of the present
invention. As illustrated in FIG. 2, in embodiments of the
present invention, a mobile terminal receives various infor-
mation items from distribution servers of information distri-
bution companies and generates and displays one visually
aggregated image from the various information items based
on the received distribution information and user information
or device information within the mobile terminal. Thereby, a
user can not only check the various information items by
viewing the displayed single image but also intuitively rec-
ognize the various information items through the visualized
image displayed in icons.

Next, an arrangement of a mobile terminal according to
one embodiment of the present invention is described with
reference to FIG. 3. A mobile terminal of this embodiment is
typically a mobile information terminal such as a mobile
phone terminal or a smart phone. The mobile terminal uses
installed applications to receive various information items
distributed from external distribution apparatuses such as
distribution servers of information distribution companies via
a network (not illustrated). The mobile terminal typically
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includes one or more of various hardware resources such as
an auxiliary storage device, a memory device, a CPU, a com-
munication device, a display device and an input device. The
auxiliary storage device consists of a hard disk, a flush
memory or others and stores programs or data for implement-
ing various operation as stated below. The memory device
consists of a RAM (Random Access Memory) or others and
upon an activation instruction of a program, reads the pro-
gram from the auxiliary storage device and stores it. The CPU
serves as a processor for processing information and imple-
ments various functions as stated below in accordance with
the programs stored in the memory device. The communica-
tion device consists of various communication circuits for
wired and/or wireless connection to other devices such as a
server via a network. The display device consists of a LCD
display and displays images or others generated based on the
distributed information received via the network. The input
device typically consists of manipulation buttons, a keyboard,
a mouse or others and is used for a user to input various
manipulation commands to the mobile terminal. Note that the
mobile terminal according to the present invention is not
limited to the above-stated hardware arrangement and may
include any other appropriate hardware arrangement such as
a circuit for enabling various functions as stated below to be
implemented.

Also, the present invention is described in embodiment
below by using a mobile terminal but is not limited to the
mobile terminal. The present invention may be any other
appropriate device that can display distributed information.
For example, the present invention can be applied to any
device that can display received information such as a per-
sonal computer or a TV set.

FIG. 3 illustrates an exemplary functional arrangement of
a mobile terminal according to one embodiment of the
present invention. In FIG. 3, a mobile terminal 100 is com-
municatively connected to a distribution server of an infor-
mation distribution company and includes an internal termi-
nal information storage unit 120, an external information
storage unit 140, an image generation unit 160 and a display
unit 180.

The internal terminal information storage unit 120 stores as
internal terminal information user information regarding a
user of the mobile terminal 100 such as user’s schedule infor-
mation, telephone/mail information or others and device
information such as a remaining amount of a power source,
position information, time information or others.

The internal terminal information storage unit 120 includes
an internal terminal icon storage unit 122 and an internal
terminal information acquisition unit 124. The internal ter-
minal icon storage unit 122 stores icon image information of
various icons for displaying the internal terminal information
on a display device of the mobile terminal 100. The icon
image information may be initially stored in the mobile ter-
minal 100 or downloaded via a network as needed. The inter-
nal terminal information acquisition unit 124 acquires and
stores various internal terminal information items such as the
user information or the device information. For example, the
user information may be directly supplied from the user of the
mobile terminal 100 via an input device or may be acquired
via the network. The device information is typically acquired
from an operating system of the mobile terminal 100.

The external information storage unit 140 stores as external
information distributed various information items received
from the distribution server of the information distribution
company. The external information typically includes
weather information, news, stock information, event infor-
mation, traffic information and so on.

10

15

20

25

30

35

40

45

50

55

60

65

4

The external information storage unit 140 includes an
external information icon storage unit 142 and an external
information acquisition unit 144. The external information
icon storage unit 142 stores icon image information of various
icons for displaying the external information on the display
device of the mobile terminal 100. The icon image informa-
tion may be initially stored in the mobile terminal 100 or
downloaded from a distribution server serving as a distribu-
tion source of the external information as needed. The exter-
nal information acquisition unit 144 maintains various exter-
nal information items acquired from the distribution servers.

As stated above, each of an internal terminal icon and an
external information icon is an image to represent the internal
terminal information and the external information in visually
recognizable form for a user. For example, for weather infor-
mation as one type of the external information, an icon for
representing “sunshine” may be used to indicate information
contents of “fair”. Also, for the traffic information as one type
of the external information, an icon for representing “con-
struction” may be used to indicate information contents of
occurrence of an “accident”. Also, multiple icons may be
prepared to represent the same information contents. For
example, for the weather information as one type of the exter-
nal information, icons for representing “rain”, “umbrella”,
“puddle” and so on may be prepared to indicate information
contents of “rainy”. Also, for garbage collection day of user’s
schedule information as one type of the internal terminal
information, icons for representing a “garbage collection
truck”, a “trash bag” and so on may be used to indicate
information contents of “garbage”.

The image generation unit 160 aggregates various external
information contents received from a distribution server of an
information distribution company and/or various internal ter-
minal information contents into a single image and displays
these information contents in icons within the image. The
image generation unit 160 includes an information storage
unit 162, a template storage unit 164, a display icon determi-
nation unit 166 and an image display processing unit 168.

The information storage unit 162 stores internal terminal
information contents and internal terminal information icons
provided from the internal terminal information storage unit
120 as well as external information contents and external
information icons provided from the external information
storage unit 140. The information storage unit 162 manages
the provided information and data in any appropriate man-
agement form for the image generation operation in the image
generation unit 160. For example, the information storage
unit 162 may manage various information contents provided
from the internal terminal information storage unit 120 and
the external information storage unit 140 in a management
table as illustrated in FIG. 4. In the management table as
illustrated in F1G. 4, the external information and the internal
terminal information are classified into general items corre-
sponding to information sources and information types such
as “weather information”, “garbage collection day”, “street”,
“railway” and so on. Furthermore, each of the classified gen-
eral items may be further classified into more specific items as
needed. For example, “weather information” may be subdi-
vided into specific items such as “weather”, “temperature”,
“warnings & others” and so on. Furthermore, various infor-
mation contents corresponding to each of the general items or
the specific items are set. For example, the information con-
tents such as “fair”, “rainy” and so on are set for “weather”.
Also, the information contents such as “garbage”, “large gar-
bage” and so on are set for “garbage collection day”.

As stated above, various icons for representing these infor-
mation contents are prepared. In the management form as
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exemplarily illustrated in FIG. 4, one or more icons may be
registered for each of the information contents, and a place-
ment area and an icon image may be registered for each icon.
For example, the “sunshine” icon where the sun is shining in
the whole screen is set as the information contents of “fair”,
and “weather area” is set as the placement area. Here, the
placement area represents an area where that icon is placed in
the image. As stated below, each icon is embedded in a pre-
pared template, and various areas defining types of icons
arranged in the template are set. For example, an icon asso-
ciated with “weather area” is displayed in “weather area” on
the template. Similarly, an icon associated with “street area”
is displayed in “street area” on the template, and an icon
associated with “person area” is displayed in “person area” on
the template. Note that the present invention is not limited to
the management table as illustrated in FIG. 4 and that any
other appropriate data form that can be stored in association
with each information content, icon and placement area may
be used.

The template storage unit 164 stores one or more templates
for use as base information where various icons are placed.
Each of the templates includes one or more placement areas
for embedding icons. In each of the placement areas, an
attribute of an icon that can be embedded in the placement
area is defined. For example, an icon associated with “person
area” is embedded in “person area” of a template, and an icon
associated with “weather area” is embedded in “weather
area” of the template.

The display icon determination unit 166 determines one or
more information contents to be displayed and icons associ-
ated with the information contents and selects a template
suitable for the determined icons. In one embodiment, the
display icon determination unit 166 determines how many
information contents of the internal terminal information and
the external information are stored in the information storage
unit 162 and performs an aggregation operation, a deletion
operation or others as stated below to determine which of the
information contents is to be displayed such that the deter-
mined number of information contents is less than or equal to
a predefined number of information contents that a user can
recognize on the display device.

The above determination operation of icons and templates
by the display icon determination unit 166 may be periodi-
cally performed at a predefined time interval or whenever new
information is distributed from a distribution server. Also, in
order to avoid updating display images frequently, the display
icon determination unit 166 may perform the above icon and
template determination operations only if information to be
displayed to a user with a high priority is distributed or
updated.

Upon determining the information contents to be displayed
in this manner, the display icon determination unit 166 deter-
mines an appropriate template among various templates
stored in the template storage unit 164 based on the deter-
mined type and number of information contents. In one
embodiment, the display icon determination unit 166 deter-
mines an available icon and a placement area of the icon for
each information content determined for display with refer-
ence to the management table stored in the information stor-
age unit 162 and selects a template having the least number of
placement areas among templates at least having placement
areas where the determined information contents and icons
can be displayed. The selected template would be necessary
and sufficient to display the icons.

The image display processing unit 168 superposes each of
the icons for display determined by the display icon determi-
nation unit 166 onto the corresponding placement area of the
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selected template to generate one image for display on the
display device. Also, the image display processing unit 168
may evaluate the visibility of the generated image and cause
the display icon determination unit 166 to reselect icons and
atemplate for display so as to generate a new image instead of
the image evaluated to have less visibility.

The display unit 180 displays the image data generated by
the image display processing unit 168 on the display device.
The display unit 180 may display the generated image data on
the whole screen of the display device. Alternatively, the
display unit 180 may resize the image data for display in any
appropriate display form such as a window form or a layer
form and display the resized image data in a predefined area
on the display device.

An image generation operation by a mobile terminal
according to one embodiment of the present invention is
described with reference to FIGS. 5-8. FIG. 5 is a flow dia-
gram for illustrating an image generation operation according
to one embodiment of the present invention.

As illustrated in FIG. 5, at step S101, the mobile terminal
100 acquires external information from a distribution server
of an information distribution company as well as acquires
and stores user information such as user’s incoming schedule
information and/or device information such as a battery
remaining amount of the mobile terminal 100.

At step S103, the mobile terminal 100 determines one or
more information contents for display from the stored exter-
nal information and internal terminal information as well as
icons for representing the information contents as stated
below with reference to FIG. 6.

At step S105, the mobile terminal 100 selects a template for
embedding the information contents and the icons deter-
mined to be displayed from one or more stored templates.
Specifically, the mobile terminal 100 determines an available
icon for each of the determined information contents and an
placement area of the icon with reference to the management
table as illustrated in FIG. 4 and selects a template having the
least number of placement areas where the determined infor-
mation contents and icons can be displayed. For example, if
the determined information contents for display and the
placement areas of the icons consist of two “person areas”,
one “building area” and two “street areas”, a template having
the least number of placement areas is selected from tem-
plates at least having the two “person areas”, the one “build-
ing area” and the two “street areas”. In other words, the
template having just the two “person areas”, the one “building
area” and the two “street areas” is the most suitable one. If
there is no template having just the two “person areas”, the
one “building area” and the two “street areas”, a template
having an empty placement area may be selected, and an
additional icon may be displayed for that empty placement
area. For example, an icon pluralization operation at step
S205 as stated below may be performed on any information
contents determined for display at step S105 to generate an
icon corresponding to the empty placement area and fill the
empty placement area with the icon.

At step S107, the mobile terminal 100 arranges the icons
for display on the selected template. In other words, the
mobile terminal 100 determines the placement areas for the
icons to be displayed and embeds the icons in the correspond-
ing placement areas of the template. Specifically, the mobile
terminal 100 embeds the one or more icons determined at step
S103 in the placement areas of the selected template as illus-
trated in FIG. 7.

In other embodiments, the mobile terminal 100 may evalu-
ate the visibility of the generated image. If the visibility is less
than or equal to a predefined threshold, at step S105, the
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mobile terminal 100 may select another template and regen-
erate an image having visibility exceeding the predefined
threshold. The visibility is an indicator indicative of complex-
ity, that it, how easily users can view generated images. In
general, if a less viewable and more complicated image is
generated due to inclusion of a large number of icons in one
placement area or superposition of multiple icons, the visibil-
ity is set to be lower. Various existing techniques such as a
technique using information entropy may be used to evaluate
the visibility. Also, the visibility may be determined based on
the number of icons superposed onto each placement area. In
other words, if a larger number of icons are superposed onto
each placement area, the visibility is set to be lower. Further-
more, for icons associated with the person area, the person
area is subdivided, and the icons are superposed onto each of
the subdivided sub-areas. For example, in the icons illustrated
in the rightmost icons in FIG. 7, the “mask”, “clothing™ and
“trash bag” icons are superposed onto the head portion, the
upper body portion and the hand portion, respectively. In such
a case, the visibility may be determined based on the number
of icons superposed onto each of the subdivided sub-areas.
Furthermore, in evaluation of the visibility of the generated
image, if greater than or equal to a predefined number oficons
are superposed onto each placement area and each sub-area,
it may be determined that the generated image has insufficient
visibility.

At step S109, the mobile terminal 100 displays the image
of the icon embedded template on the display device of the
mobile terminal 100.

FIG. 6 is a flow diagram for illustrating an icon determi-
nation operation at step S103 in FIG. 5 in detail according to
one embodiment of the present invention.

As illustrated in FIG. 6, at step S201, the mobile terminal
100 determines the number of information contents of the
external information and the internal terminal information as
display candidates stored in the information storage unit 102
and compares the determined number of information contents
with a predefined number of information contents that a user
can recognize on the display device. In general, if the pre-
defined number of information contents is greater, the user
can view more information contents on the display device
simultaneously. However, since a large number of informa-
tion contents would be included in one image, the generated
image would become complicated, and it would be difficultto
recognize each of the information contents. On the other
hand, if the predefined number of information contents is
smaller, the user can easily recognize the information con-
tents from the displayed image whereas the user can view a
smaller number of information contents. For this reason, the
predefined recognizable number of information contents is
set to such a number of information contents that the gener-
ated image is not complicated and that the user can recognize
the information contents without feeling the stress. Note that
the predefined recognizable number of information contents
may be set to an appropriate value by default or by the user
himself.

Ifthe number of information contents as display candidates
is less than or equal to the recognizable number (S201: YES),
the flow proceeds to step S203. In other words, in this case,
even if all the information contents as display candidates are
displayed, it is considered that the user can recognize the
information contents on the display device sufficiently. On
the other hand, if the number of information contents as
display candidates is greater than the recognizable number
(S201: NO), the flow proceeds to step S207. In other words, in
this case, if all the information contents as display candidates
are displayed, the user has difficulty to recognize the infor-
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mation contents on the display device, and the number of
information contents must be decreased to the predefined
recognizable number.

At step S203, the mobile terminal 100 further determines
whether the number of information contents as display can-
didates is less than or equal to a predefined minimum number.
The predefined minimum number corresponds to the mini-
mum number of icons that can provide the user with a suffi-
cient amount of information and compose an image attractive
to the user. In other words, if the number of information
contents as display candidates is less than or equal to the
predefined minimum number, an insufficient amount of infor-
mation is provided to the user via the display device, and the
displayed image would be less attractive to the user. If the
number of information contents as display candidates is less
than or equal to the predefined minimum number (S203:
YES), the flow proceeds to step S205. On the other hand, if
the number of information contents as display candidates is
greater than the predefined minimum number (S203: NO), all
the information contents as display candidates are determined
to be displayed, and an icon for representing each of the
information contents is determined with reference to the man-
agement table as illustrated in FIG. 4. For information con-
tents having multiple icons registered, any of these icons may
be determined. Alternatively, an appropriate one of the icons
may be determined in consideration of placement areas of
icons of other information contents. For example, if the icon
associated with other information contents relates to “person
area”, an icon associated with “person area” may be selected
from the multiple icons, and all the information contents may
be displayed in a template having only “person area”. On the
other hand, an icon that does not overlap with icons of other
information contents may be selected, and the icon may be
placed in a different placement area in the template. Then, the
flow proceeds to step S105 in FIG. 5.

At step S205, it is determined with reference to the man-
agement table as illustrated in FIG. 4 whether there are infor-
mation contents having multiple icons registered among the
information contents as display candidates, and for the infor-
mation contents having multiple icons registered, the regis-
tered icons are displayed to represent the information con-
tents. For example, in the management table in FIG. 4, the
three icons “rain”, “umbrella” and “puddle” are registered to
display the information contents “rainy”. The mobile termi-
nal 100 may use two or more of the icons to generate an image
for attractive improvement of the displayed image at step
S205. For the information contents having multiple icons
registered, any appropriate icon may be determined in con-
sideration of placement areas of icons of other information
contents. In this manner, the mobile terminal 100 repeats the
icon pluralization operation of step S205 until the number of
icons exceeds the predefined minimum number.

At step S207, the mobile terminal 100 determines whether
the information contents as display candidates can be aggre-
gated so as to reduce the number of information contents as
display candidates to the predefined recognizable number. In
one embodiment, the mobile terminal 100 determines the
registered icons of the information contents as display candi-
dates and the placement areas with reference to the manage-
ment table in FIG. 4. If icons having a common placement
area are registered for some information contents among the
information contents as display candidates, the mobile termi-
nal 100 determines that these information contents can be
aggregated (S207: YES), and the flow proceeds to step S209.
On the other hand, if no information content has icons regis-
tered for a common placement area among the information
contents as display candidates, the mobile terminal 100 deter-
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mines that the information contents cannot be aggregated
(S207: NO), the flow proceeds to step S213.

Atstep S209, the mobile terminal 100 superposes the icons
having the common placement area to aggregate the multiple
information contents into one icon. This aggregation opera-
tion is described with reference to an example as illustrated in
FIG. 8. As illustrated in FIG. 8, in one case where three
information contents “pollen flying information”, “high tem-
perature” and “garbage day” are display candidates, the
mobile terminal 100 detects with reference to the manage-
ment table in FIG. 4 that an icon “cedar” and the associated
placement area “building area” and an icon “mask” and the
associated placement area “person area” are registered for
“pollen”. Similarly, the mobile terminal 100 detects an icon
“light clothing” and the associated placement area “person
area” and an icon “juice” and the associated placement area
“person area” for “high temperature” and an icon “garbage
collection truck” and the associated placement area “street
area” and an icon “trash bag” and the associated placement
area “person area” for “garbage”. As illustrated in FIG. 8, for
example, since “person area” associated with “mask™ for
“pollen” is the same as “person area” associated with “light
clothing” for “high temperature”, the mobile terminal 100
determines that these can be aggregated and aggregates the
information contents “pollen flying information” and “high
temperature” into one icon as illustrated in FIG. 8. Similarly,
since “person area” associated with “juice” for “high tem-
perature” is the same as “person area” associated with “trash
bag” for “garbage”, the mobile terminal 100 determines that
these information contents can be aggregated and aggregates
the information contents “high temperature” and “garbage”
into one icon as illustrated in FIG. 8. The two aggregated
icons may be further aggregated into one icon as illustrated in
the rightmost side of FIG. 8.

Upon completing the above aggregation operation, at step
S211, the mobile terminal 100 determines whether the num-
ber of aggregated icons is less than or equal to the predefined
recognizable number. If the number of aggregated icons is
reduced to the predefined recognizable number (S211: YES),
the flow proceeds to step S105 in FIG. 5, and otherwise
(S211: NO), the flow returns to step S207.

At step S213, since further aggregation of information
contents is not possible, the mobile terminal 100 deletes
information contents having a lower display priority from the
information contents to be displayed. The display priority
indicates the priority as to whether to display an icon for each
of the information contents. The display priority may be
defined depending on importance of the information con-
tents. For example, the display priority may be set by a user or
depending on urgency of the information contents. Also, the
display priority may be dynamically set depending on display
history. For example, information contents kept to be dis-
played for a certain time period may be set to a lower priority,
and information contents that have not been displayed for the
certain time period may be set to a higher priority. The display
priority may be stored in association with each information
content in the management table as illustrated in FIG. 4.

Upon completing the above deletion operation, at step
S215, the mobile terminal 100 determines whether the num-
ber of remaining icons is less than or equal to the predefined
recognizable number. If the number of remaining icons
reaches the predefined recognizable number (S215: YES), the
flow proceeds to step S105 in FIG. 5, and otherwise, the flow
proceeds to step S217. Alternatively, in other embodiments, if
step S215 is NO, the flow returns to step S213, and deletion of
information contents having a lower priority may continue
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until the number of remaining icons is less than or equal to the
predefined recognizable number.

At step S217, the mobile terminal 100 determines whether
the number of remaining icons is less than or equal to a
predefined displayable number. The predefined displayable
number indicates the number of icons displayable on a dis-
play of the display device and may be defined depending on
stored templates. In general, the number of icons displayable
on the display of the display device is defined based on any
factor such as configuration of an operating system of the
mobile terminal 100 or the visibility. If the number of remain-
ing icons is less than or equal to the predefined displayable
number (S217: YES), the flow proceeds to step S105 in FIG.
5, and otherwise (S217: NO), the flow proceeds to step S219.

At step S219, the mobile terminal 100 selects icons such
that the number oficons is less than or equal to the predefined
displayable number and then determines the selected icons as
a first display target information set. Furthermore, the mobile
terminal 100 determines a unselected icon as a second display
target information set. If further unselected icons are present,
the mobile terminal 100 determines the icons as third and
subsequent display target information sets. The mobile ter-
minal 100 determines the grouped display target information
sets as the display target information sets that are to be dis-
played sequentially or cyclically. Note that the above cyclic
operation may be performed in the template selection opera-
tion at step S105.

Note that the aggregation operation, the deletion operation
and the cyclic operation as stated above are not necessarily
performed in the above order and that all of the three opera-
tions are not necessarily performed.

Next, an image generation operation by the mobile termi-
nal according to another embodiment of the present invention
is described with reference to FIG. 9. In the above-stated
embodiments, the mobile terminal 100 generates one image,
but in this embodiment, the mobile terminal 100 first gener-
ates multiple images and then provides a user with one of the
images having the highest visibility.

FIG. 9 is a flow diagram for illustrating an image genera-
tion operation according to one embodiment of the present
invention. As illustrated in FIG. 9, at step S301, the mobile
terminal 100 acquires external information from a distribu-
tion server of an information distribution company as well as
acquires and stores user information such as user’s supplied
schedule information and/or device information such as a
battery remaining amount of the mobile terminal 100.

At step S303, the mobile terminal 100 determines one or
more information contents to be displayed and icons for rep-
resenting the information contents from the stored external
information and internal terminal information. In this
embodiment, 1) the mobile terminal 100 determines the
stored external information and internal terminal information
as display targets and also determines the corresponding
icons registered in the management table in FIG. 4 as the
display targets. 2) The mobile terminal 100 determines the
stored external information and internal terminal information
as the display targets and also determines the corresponding
multiple icons registered in the management table in FIG. 4 as
the display targets (icon pluralization). 3) The mobile termi-
nal 100 determines the stored external information and inter-
nal terminal information as the display targets and aggregates
the multiple information contents into one icon (icon aggre-
gation). The mobile terminal 100 randomly selects and per-
forms the above operations 1)-3) and determines the infor-
mation contents and the icons as the display targets.

At step S305, similar to the above-stated step S105, the
mobile terminal 100 selects from stored templates a template
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where the determined information contents and icons can be
embedded. Specifically, the mobile terminal 100 determines
available icons and placement areas associated with the icons
for each of the determined information contents with refer-
ence to the management table as illustrated in FIG. 4 and
selects a template having the least placement areas among
templates having the placement areas where the determined
one or more information contents and icons can be displayed.

Atstep S307, the mobile terminal 100 counts the number of
repetitions of the icon determination operation at step S303
and the template selection operation at step S305 and deter-
mines whether the number of repetitions exceeds a predefined
number N. If the number of repetitions is less than or equal to
N (S307: YES), the flow returns to step S303, and the above
operations are repeated. On the other hand, if the number of
repetitions exceeds N (S307: NO), the flow proceeds to step
S309.

At step S309, for each combination of icons and templates
repeatedly determined for display at steps S303 and S305, the
mobile terminal 100 embeds the icons in the templates and
evaluates respective visibility of the generated images. The
evaluation of respective visibility may be made in any of the
above-stated methods. After the respective visibility of the
generated N images is evaluated, the mobile terminal 100
determines an image having the highest visibility as a display
target image.

At step S311, the mobile terminal 100 displays the deter-
mined image on the display device of the mobile terminal
100.

The above-stated visibility is further described with refer-
ence to an example. FIG. 10 is a schematic diagram of an
image selection operation according to one embodiment of
the present invention. As illustrated in FIG. 10, it is assumed
that information contents are “rainy” and “garbage collection
day” and a selected template includes only “person area” (the
left side of FIG. 10). In this case, if the “rain” icon and the
“trash bag” icon are superposed onto the whole area to rep-
resent the information contents “rainy”, a mixture portion of
“rain” and “trash bag” arises. On the other hand, if the infor-
mation contents “rainy” are represented by the “umbrella”
icon, there is no mixture portion of the “umbrella” icon and
the “trash bag” icon, which may achieve relatively higher
visibility.

Also, it is assumed that information contents are “rainy”,
“garbage collection day” and “train arrival” and that a tem-
plate as illustrated in the right side in FIG. 10 is used. In this
case, three different images can be generated. If the “train”
icon and the “trash bag” icon are displayed, the display size of
the “trash bag” icon becomes too small, and accordingly the
visibility could be improved by representing “garbage collec-
tion day” by “garbage collection truck”. In other words, the
size of icons in a template may be taken into account in
evaluation of the visibility.

The present invention is not limited to the above-stated
specific embodiments, and variations and modifications can
be made by those skilled in the art without deviating from the
spirit of the present invention.

This international patent application is based on Japanese
Priority Application No. 2011-129326 filed on Jun. 9, 2011,
the entire contents of which are hereby incorporated by ref-
erence.
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160 image generation unit

162 information storage unit

164 template storage unit

166 display icon determination unit
168 image display processing unit
180 display unit

The invention claimed is:

1. A display apparatus communicatively connected to a
distribution apparatus, comprising:

circuitry configured to

store one or more information contents of external infor-
mation distributed from the distribution apparatus
and/or internal information of the display apparatus,
an icon associated with each of the information con-
tents and a placement area for placing the icon;

store one or more templates having one or more place-
ment areas for placing icons;

determine which of the information contents and the
icons are to be displayed by pluralization and/or
aggregation of icons associated with to-be-displayed
information contents such that a number of the to-be-
displayed information contents falls within a pre-
defined range and select a template where the deter-
mined information contents and icons are
displayable; and

generate and display an image to be displayed by
embedding the determined icon in a placement area of
the selected template corresponding to a placement
area associated with the determined icon.

2. The display apparatus as claimed in claim 1, wherein if
multiple icons associated with the different information con-
tents to be displayed have a common placement area, the
circuitry aggregates the multiple icons into one icon, and
embeds the aggregated icon in a placement area of the
selected template corresponding to the placement area asso-
ciated with the aggregated icon.

3. The display apparatus as claimed in claim 1, wherein the
circuitry selects a template among the one or more templates,
the template at least including placement areas required to
represent the determined icons and having the least place-
ment areas.

4. The display apparatus as claimed in claim 1, wherein the
circuitry compares a number of icons to be displayed with a
predefined number of information items recognizable to a
user on a screen of the display apparatus and aggregates the
multiple icons into one icon until the number of icons reaches
the predefined recognizable number of information items.

5. The display apparatus as claimed in claim 1, wherein the
circuitry compares a number of icons to be displayed with a
predefined minimum number of icons and if the number of
icons is less than the predefined minimum number of icons,
determines multiple icons associated with the information
contents to be displayed as the icons to be displayed.

6. The display apparatus as claimed in claim 1, wherein the
circuitry compares a number of icons to be displayed with a
predefined number of information items recognizable to a
user on a screen of the display apparatus and deletes an icon
associated with the information content having a lower dis-
play priority from the information contents to be displayed
until the number oficons is less than or equal to the predefined
recognizable number of information items.

7. The display apparatus as claimed in claim 1, wherein the
circuitry evaluates visibility indicative of complexity of the
generated image and if the evaluated visibility is lower than a
predefined threshold, determines a further information con-
tent and a further icon to be further displayed.
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8. The display apparatus as claimed in claim 7, wherein the
circuitry receives a predefined number of combinations of
icons to be displayed and selected templates, generates an
image for each of the combinations and selects an image
having the highest visibility in the generated images as the
image to be displayed.
9. A method executed by a display apparatus communica-
tively connected to a distribution apparatus, the method com-
prising:
acquiring one or more information contents of external
information distributed from the distribution apparatus
and/or internal information of the display apparatus and
storing an icon associated with each of the information
contents and a placement area for placing the icon;

determining which of the information contents and the
icons are to be displayed by pluralization and/or aggre-
gation of icons associated with to-be-displayed informa-
tion contents such that a number of the to-be-displayed
information contents falls within a predefined range and
selecting a template, where the determined information
contents and icons are displayable, from one or more
templates having one or more placement areas for plac-
ing the icons; and

generating and displaying an image to be displayed by

embedding the determined icon in a placement area of

14

the selected template corresponding to a placement area
associated with the determined icon.

10. A storage device for storing a program executed by a
processor in a display apparatus communicatively connected

5 to adistribution apparatus, the program causing the processor

acquire one or more information contents of external infor-

mation distributed from the distribution apparatus and/
or internal information of the display apparatus and store
an icon associated with each of the information contents
and a placement area for placing the icon;

determine which of the information contents and the icons

are to be displayed by pluralization and/or aggregation
of icons associated with to-be-displayed information
contents such that anumber of the to-be-displayed infor-
mation contents falls within a predefined range and
selecta template where the determined information con-
tents and icons are displayable from one or more tem-
plates having one or more placement areas for placing
the icons; and

generate and display an image to be displayed by embed-

ding the determined icon in a placement area of the
selected template corresponding to a placement area
associated with the determined icon.
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